micelles, quantum dots, dendrimers, and nanoassemblies. To further the application of nanoparticles in disease diagnosis and therapy, it is important that the systems are biocompatible and capable of being functionalized for recognition of specific target sites in the body after systemic administration.
Schiff base ligands are considered "privileged ligands" because they are easily prepared by the condensation between aldehydes and imines. Stereogenic centers or other elements of chirality (planes, axes) can be introduced in the synthetic design. Schiff base ligands are able to coordinate with many different metals 1 , and to stabilize them in various oxidation states. The Schiff base complexes have been used in catalytic reactions 2 and as models for biological systems 3 . Chiral Schiff bases derived from the condensation of salicylaldehydes with 2-amino alcohols have found widespread use as ligands in asymmetric synthesis. These compounds act as tridentate ONO ligands, and a great number of metallic complexes derived from them have been described in the literature 4 . Depending upon the nature of the metal centre, these chiral complexes are able to promote a variety of enantioselective transformations. It has been reported that the structure of the substituent bonded to the imino nitrogen affects the coordination geometry of the complex 5 . During the past two decades, considerable attention has been paid to the chemistry of the metal complexes of Schiff bases containing nitrogen and other donors 6 . This may be attributed to their stability, biological activity 7 and potential applications in many fields such as oxidation catalysis, electrochemistry 8 . The complexes make these compounds effective and stereospecific catalysts for oxidation, reduction and hydrolysis and they show biological activity, and other transformations of organic and inorganic chemistry. It is well known that some drugs have higher activity when administered as metal complexes than as free ligands 9 .
Nickel(II) complexes containing sulfur donors have received considerable attention due to the identification of a sulfur rich coordination environment in biological nickel centers, such as the active sites of certain ureases, methyl-Scoenzyme-M-methyl reductase and hydrogenases 10 . The zinc(II) ion is known to have a high affinity towards nitrogen and sulfur donor ligands. Dowling and Perkin investigated Zn(II) complexes with mixed N, O and S coordination to understand the reactivity of the pseudo-tetrahedral zinc center in proteins 11 . The transition metals zinc and copper are some of the most frequently occurring elements integrated into essential biochemical pathways. There are a number of biologically important molecules showing the catalytic activity 12 or molecules involved in transfer processes, like oxygen transfer, and incorporating transition metals into their active sites. In contrast to zinc(II), the copper(II) ions are redox active and play a crucial role in catalytic sites of oxidoreductases. The cyclic redox process enables these ions to act as pro-or anti-oxidants. The published opinions on the structure and pro-or anti-oxidant activity relationships are, however, quite inconsistent 13 . We report herein the results of our studies on the metal complexes of a Schiff base derived from 2-thiophenecarboxaldehyde and phenylhydrazine. Tentative structures have been proposed on the basis of analytical, spectral, magnetic, and conductance data. In order to establish a modern technique to prepare some of nanometric oxide using Schiff base compounds and collected the biological role of metals, this prepared Schiff base and its metal chelates have been screened for biological activity against some kind of bacterial (G + and G -) and fungi.
EXPERIMENTAL

Chemicals
Reagent grade 2-thiophenecarboxaldehyde, phenyl hydrazine, and transition metal salts (manganese(II) chloride tetrahydrate, cobalt(II) nitrate hexahydrate, and copper(II) chloride dihydrate) were received from BDH and Aldrich Companies, and other chemicals and solvents were purchased and used as received. 2-2-Synthesis of the bi-dentate Schiff base (PTMH) The Schiff base (PTMH, Fig. 1 
Measurements
The elemental analyses of carbon, hydrogen, nitrogen and sulfur contents were performed using a Perkin Elmer CHNS 2400 (USA). The molar conductivities of freshly prepared 1.0×10 
Antibacterial and antifungal evaluation
Antimicrobial activity of the tested samples was determined using a modified Kirby-Bauer disc diffusion method 16 . Briefly, 100 µl of the tested bacteria/fungi were grown in 10 mL of fresh media until they reached a count of approximately108 cells/mL for bacteria or 105 cells/mL for fungi 17 . 100 µl of microbial suspension was spread onto agar plates corresponding to the broth in which they were maintained. Isolated colonies of each organism that might be playing a pathogenic role should be selected from primary agar plates and tested for susceptibility by disc diffusion method 18, 19 .
Of the many media available, National Committee for Clinical Laboratory Standards (NCCLS) recommends Mueller-Hinton agar due to: it results in good batch-to-batch reproducibility. Disc diffusion method for filamentous fungi tested by using approved standard method (M38-A) developed by the NCCLS 20 for evaluating the susceptibility of filamentous fungi to antifungal agents. Disc diffusion method for yeast developed standard method (M44-P) by the NCCLS 16 . Standard discs of Tetracycline (Antibacterial agent), Amphotericin B (Antifungal agent) served as positive controls for antimicrobial activity but filter disc impregnated with 10 µl of solvent (distilled water and DMSO) were used as a negative control.
The agar used is Meuller-Hinton agar that is rigorously tested for composition and pH. Further the depth of the agar in the plate is a factor to be considered in the disc diffusion method. This method is well documented and standard zones of inhabitation have been determined for susceptible 22, 23 .
RESULTS AND DISCUSSIONS
The synthesized complexes of Mn(II), Co(II) and Cu(II) with the Schiff base PTMH (Fig. 1 Table  2 . The infrared spectrum of the ligand (Fig. 2) exhibits a band at 1599 cm "1 assignable to ν(C=N) of the azomethine group and an intense bands at (1536, 1507and 1447) cm "1 corresponding to the C=C stretching of the benzene and thiophene rings. The comparison of the positions of these bands with those observed in the IR spectra of the manganese(II), cobalt(II) and copper(II) complexes indicated that the band at 1599 cm -1 did not show a marked shift, this discussed that azomethine group unshared in the complexation toward Mn(II), Co(II) and Cu(II) ions, while that band at 3322 cm -1 which assigned to -NH of phenylhydrazine moiety is a mild decreasing in an intensity and shifted to a slightly lower region by about ~ 5 cm -1 . This behavior suggests the coordination of PTMH through the Ph-NH nitrogen of phenylhydrazine. Proof of coordination to the N atom is provided by the occurrence of the new bands at ~ 420 cm "1 in the IR spectra of the complexes. The observed medium intensity band at 910 cm -1 in the free ligand, which is ascribed to ν(CSC) of thiophene ring stretching On the other hand, the spectra of PTMH, [Co(PTMH) 2 (NO 3 ) 2 ] and [Cu(PTMH) 2 Cl 2 ] Schiff base complex (Fig. 3) has a sharp broadening with distorted in the stretching vibration bands, this can be discussed under the knowledge that Raman analysis of fluorescent materials and compounds is a challenging task experimentally due to the overlap of fluorescence which, even when very weak, can overwhelm the inherently weak Raman scattering signal [25] [26] [27] .
It is tentatively suggested that the Schiff base ligand coordinates through the nitrogen of the phenyl hydrazine moiety and the sulfur of the thiophene ring, forming a stable chelating structure. According to the above discussion, distorted octahedral structures for Mn(II), Co(II) and Cu(II) complexes are drawn in Fig. 4 .
Upon the electronic spectrum of the NPhenyl-N'-thiophen-2-ylmethylene-hydrazine (PTMH) Schiff base ligand, the two essential absorption bands were observed at 266 nm, (361 and 436) nm and assigned to the transitions n '! ð*, ð '! ð*, respectively. These transitions were existed also in the spectra of the complexes, but they shifted to lower intensities, confirming the coordination of the ligand to the metal ions. Information concerning the geometry of these compounds was obtained from the electronic spectra and from magnetic moment values. The electronic spectrum of the Mn(II) complex shows four medium intensity bands assigned to 6 A 1g → 4 T 1g (G), 6 A 1g → 4 T 2g (G), and 6 A 1g → 4 E g (G), 4 A 1g (G), respectively, for an Mn(II) ion in an distorted octahedral field [26] . The electronic spectrum of octahedral Co II complex has three types of transitions due to 4 T 1g (F) → 4 A 2g (F), and 4 T 1g (F) → 4 T 2g (P) [26] . The diffuse reflectance spectrum of copper(II) complex is expected to show two allowed transitions namely .00 B.M.), respectively. The lower magnetic value of Cu(II) and Mn(II) of PTMH complexes assigned to that individual magnetic moments are aligned in opposite directions so that they cancel each other to some extent or can be ascribed as due antiferromagnetic coupling. Thus the value of magnetic moment of a complex would give valuable insights into its constitution and structure. The magnetic susceptibility measurements thus help to predict the possible geometry of the metal complexes.
The manganese(II), cobalt(II) and copper(II) oxides nanoparticles were synthesized at 600
and [Mn(PTMH) 2 Cl 2 ] Schiff base complexes as precursors and their properties studied with the help of a scanning electron microscope (SEM) and Xray diffraction. Figs. 5, 6 shows the SEM image of the synthesized MnO, CoO and CuO nano-particles, with an image magnification. The assembly was attached to a computer running a program to analyze the mean size of the particles in the samples. It should be noted that the particle diameter is always overestimated due to the distortion of SEM images 27 .
Figure 6a-c demonstrates the XRD patterns of the synthesized MnO, CoO and CuO nanoparticles. The X-ray diffraction data were recorded by using Cu Ká radiation (1.5406 Angstrom). The intensity data were collected over a 2è range of 4-80°. The average grain size of the samples was estimated with the help of the Scherrer equation, using the diffraction intensity peak. X-ray diffraction studies confirmed that the synthesized materials were MnO, CoO and CuO and all the diffraction peaks agreed with the reported standard data; no characteristic peaks were observed other than oxide, MO. The mean grain size (D) of the particles was determined from the XRD line broadening measurement using the Scherrer Equation (1):
... (1) Where λ is the wavelength (Cu Kα), β is the full width at the half-maximum (FWHM) of the MnO, CoO and CuO line and è is the diffraction angle. A definite line broadening of the diffraction peaks is an indication that the synthesized materials are in the nanometer range. The lattice parameters calculated were also in agreement with the reported values. The reaction temperature greatly influences the particle morphology of as-prepared MnO, CoO and CuO powders.
The results of nanoparticle size measurement of samples by XRD and SEM indicate Table 3 and Fig. 8a-d. All the Schiff base complexes individually exhibited varying degrees of inhibitory effect on the growth of the tested bacterial species. Table 3 shows that the activity of the Schiff base complexes became more pronounced when coordinated with the metal ions. The biological activity of the complexes follow the order: Cu(II) > Mn(II) > Co(II).
Molecular modeling had been successfully used to detect three dimensional arrangements of atoms in free N-Phenyl-N'-thiophen-2-ylmethylene-hydrazine (PTMH) Schiff base ligand and its manganese(II), cobalt(II) and copper(II) complexes. The bond lengths and bond angles values of the chelation complex were summarized and refereed in Table 4 2 Cl 2 ] complex was obtained by using the commercial available molecular modeling software Chem Office Ultra-7.These statistical data have a good agreement with Fig. 4 confirmed the place of coordination towards metal(II) ions.
CONCLUSIONS
In this paper we reported the preparation, isolation, and characterization of a new bidentate Schiff base derived from 2-thiophenecarboxaldehydeand phenylhydrazine, and its complexes with Mn(II), Co(II) and Cu(II) and using these complexes as precursors in the preparation of oxides in nanosized particles. The synthesized metal complexes, in comparison to the un-complexed Schiff base ligand, were screened for their antibacterial and antifungal activities. The activity of the Schiff base complexes became more pronounced when coordinated with the metal ions.
